Purpose. To survey the current practice of unicompartmental knee arthroplasty (UKA) in the United Kingdom. Methods. Questionnaires were sent to all 341 local members of the British Association for Surgery of the Knee to inquire into their practice of UKA, including clinical indications, preoperative investigations, surgical approach, preferences in implant design, and the role of UKA in relation to high tibial osteotomy. Result. 56% of respondents performed less than 16 UKAs per year, whereas 16.5% performed over 30 per year. 89.5% of the respondents used anteroposterior radiographs as their main investigation tool. Only 30% and 16.5% used posteroanterior 30º flexion and varus/valgus stress radiographs, respectively, despite being better investigation tools. 57% considered arthroscopy, despite its invasive nature. The main contra-indications to UKA were anterior cruciate ligament deficiency with instability (95%), focal grade-III osteoarthritis in the contralateral compartment (87%), and osteoporosis with rheumatoid arthritis (80.5%), but only 59% of respondents considered an inability to passively correct a pre-existing varus or valgus deformity as a contra-indication. 51.5% of respondents preferred minimally invasive approach, 96% preferred cemented fixation, and over two thirds used the mobile bearing design. 72% of respondents expressed preference for total knee arthroplasty over UKA in localised lateral compartment osteoarthritis. Conclusion. Modern UKA has gained popularity in properly selected patients with localised medial compartment osteoarthritis, provided the knee is not anterior cruciate ligament deficient and any deformity is passively correctable.
INTRODUCTION
According to the National Joint Register of England and Wales, 3892 unicompartmental knee arthroplasties (UKAs) were performed in 2005, arthroplasty. [4] [5] [6] Improvement in prosthetic design, surgical technique, and patient selection for UKA in the 1980s enabled UKA to achieve 10-year outcomes similar to those of total knee arthroplasty (TKA). This was encouraging especially when considering the more conservative nature of UKA. [7] [8] [9] Its increasing popularity and use in younger patients with representing 6.6% of all knee arthroplasties. 1 In the same period, the proportions of UKAs performed in Sweden and Australia were 9.5% and 11.8%, respectively. 2, 3 Early reports suggested that UKA was not a viable long-term solution because of its relatively high failure rate except for lateral unicondylar unicompartmental arthritis has marginalised alternative procedures such as high tibial osteotomy. 10 Compared to TKA, UKA usually provides shorter rehabilitation time, better overall flexion, and retains more physiological joint kinematics. [11] [12] [13] In addition, the use of a minimally invasive surgical approach in UKA has gained wide support, 14 and its mid-to long-term outcomes are equivalent to those achieved through conventional techniques. [15] [16] [17] Modern-type UKAs in properly selected patients have yielded survival rates of up to 98% at 10 years and 90% at 15 years. 8, [18] [19] [20] [21] This study aimed to survey the current practice of UKA in the United Kingdom.
MATERIALS AND METHODS
Questionnaires were sent to all 341 local members of the British Association for Surgery of the Knee to inquire into their practice of UKA. There were 23 questions; multiple answers were allowed in some.
RESULTS
Of 252 (74%) members who replied, 13 (5%) had retired from active surgery and 39 (15%) did not perform UKA. Results were analysed based on the remaining 200 respondents (Table) .
DISCUSSION
To ensure long-term success of UKA, stringent patient selection criteria should be applied when determining patients' suitability. 7, 9, 11, 20, 22 The decision should be based on thorough clinical assessment using various investigation tools. In this study, 89.5% of the respondents used anteroposterior radiographs as their main investigation tool, compared to 30% who preferred posteroanterior 30° flexion radiographs, although the latter are more likely to reveal the true extent of the degenerative process (Fig. 1) . Varus/ valgus stress radiographs are used by only 16.5% of respondents (Fig. 2) , despite their ability to reliably verify competence of the contralateral compartment and any ligament contracture. In addition, 59% of respondents would refrain from performing UKA in cases where a varus or valgus deformity is not passively correctable (Fig. 3) . 57% considered arthroscopy as the investigation of choice, despite its invasive nature.
Compared to TKA, 59%, 41.5%, and 36% of respondents considered that UKA achieves a better range of motion (Fig. 4) , less postoperative morbidity, and faster postoperative recovery, respectively. This is likely due to the less-invasive nature of the procedure and the closer resemblance to normal knee kinematics. 22 In patients with lateral compartment osteoarthritis, more respondents preferred TKA to fixed bearing UKA or osteotomy (72% vs. 56% vs. 41.5%). Although lateral UKA is a viable alternative, 60% of respondents performed none in clinical practice.
The main contra-indications to UKA were anterior cruciate ligament deficiency with instability (95%), focal grade-III osteoarthritis in the contralateral compartment (87%), and osteoporosis and rheumatoid arthritis (80.5%). Abnormalities within the patellofemoral joint are less emphasised. 23, 24 Only 9.5% of respondents regarded asymptomatic patellofemoral osteoarthritis as a contra-indication for UKA, whereas 32.5% refrained from UKA in patients with anterior knee pain. 25 Some authors advocate UKA for patients with up to grade-IV chondromalacia in the medial patellofemoral articulation if associated with medial tibiofemoral osteoarthritis. 24, 26, 27 Although excellent functional mid-term results have been reported in patients with limited patellofemoral osteoarthritis who underwent UKA using a mobile bearing prosthesis, it remains unclear whether similar results may be achievable with fixed bearing and other mobile bearing designs. 24, 26 In addition, 8% of respondents considered obesity as a contraindication for UKA. Concerns of implant overload and susceptibility to loosening and polyethylene wear in obese patients may be counteracted by the benefits of decreased physical activity in such patients together with improved surgical techniques and implant design. [28] [29] [30] [31] Suitable candidates for a UKA are those with unicompartmental non-inflammatory osteoarthritis with mechanical axis deviation of <10º of varus or <5º of valgus in the coronal plane and with flexion deformity of <15º in the sagittal plane. The anterior cruciate ligament should be intact and the knee should not exhibit mediolateral subluxation of the femur and tibia on anteroposterior radiographs. 32 Any coronal plane deformity must be passively correctable to neutral, as soft-tissue release (common with TKA) should be avoided. 4, 5 Traditionally UKA should be avoided in young, active and heavy patients, and activities should be restricted to those of daily living including light recreation such as golf, swimming and bike riding. 4, 7, 11, 22 However, recent reports have expanded the indications of UKA to younger and heavier patients, 29, 31, 33 which is also reflected in this survey. Most respondents disallowed their patients from engaging in high-impact activities such as football (97%) or squash (70%); only 61.5% objected to jogging, 22.5% to skiing, and 19% to tennis. Although golf was regarded as a harmless activity by 96.5% of respondents, reaction forces within the joint can be high. In patients with TKA, mean tibial peak forces generated through tennis have shown to reach 3 to 4 times of body weight, whereas those generated through jogging or during the golf swing can reach up to 5 times of body weight. 34 51.5% of respondents used minimally invasive surgical techniques with an incision of 5 to 7.5 cm in length (Fig. 5) . The advantages include decreased blood loss, tissue trauma, and morbidity, as well as a quicker recovery. 14, 15 However, this limits the surgeon's ability to assess the opposite compartment intra-operatively, creating greater dependence on preoperative investigations. Nonetheless, concerns that impaired visualisation may affect implant positioning and subsequent long-term survival have not been confirmed. 9, 15 The fixation method for UKA has changed very little over the years. Despite the recent introduction of cementless fixation, cement fixation remains much more popular (2% vs. 96%).
Mobile bearing designs (Fig. 6) continue to dominate the UK market, with <30% of respondents opting for fixed bearing components. 62% of respondents used the Oxford III (Biomet) design. Similar trends have also been observed in Australia and Sweden.
1-3 In the US market, approval for mobile bearing designs is limited, although enthusiasm for this technology has been expressed. 35 Only 8.5% of respondents occasionally used image-guided technology for UKA; 91.5% never used this technology. 40.5% did not believe it to be an important adjunct in UKA. Contrary to its use in TKA, there is no evidence on improved long-term survival of UKAs implanted with image-guided technology. 36 High tibial osteotomy, a procedure often considered as an alternative to UKA (especially in young, active males), appears to have fallen out of favour. Only 60.5% of respondents performed this procedure and mostly infrequently. Hence 82% did not consider the clinical indications for UKA and high tibial osteotomy to be identical. Compared to UKA, high tibial osteotomy is regarded as being more suitable for male patients aged <55 years engaging in high physical demands and exhibiting a limited degree of joint degeneration (Ahlback grades I-II). 56% of respondents performed less than 16 UKAs per year, whereas 16.5% performed over 30 per year. The mean number of UKAs performed per respondent per year was 18.5. Whether UKA should be restricted to surgeons performing a minimum number of procedures per year remained controversial. 42% did not support the idea of imposing a minimum number, whereas 38% considered 5 to 15 procedures per year sufficient. Only 20% believed that a surgeon should do more than 15 UKAs to maintain appropriate skill levels. Furthermore, 95.5% felt that lack of familiarity or skill may sway surgeons towards using a TKA, even if a UKA may be more suitable. 80.5% also felt that UKA will become more common as skills and familiarity improve. 23 Although numerous reports on UKA have been published, materials and methods applied in those studies vary greatly making any direct comparison difficult. 4, [6] [7] [8] [9] 12, 15, 17, 19, 20, 22, [28] [29] [30] [31] [32] [33] Disappointing results in earlier studies may be attributable to liberal patient selection criteria that included individuals with patellectomy, inflammatory arthropathy, and anterior cruciate insufficiency. 4, 5, 38 Furthermore, the surgical technique used in older studies often emphasised restoration of valgus deformity and generous ligament release. 39, 40 The guidelines expressed by some authors were ambiguous and often based on personal views and experience. 4, 5, 38, 41, 42 The introduction of joint registers has enabled statistical analysis on prosthesis survival, but so far has failed to address issues on clinical practice and decision making. 19 This survey revealed information on the current practice of UKA (clinical indications and contra-indications, surgical management, and advice on postoperative activities) in the United Kingdom. Even though the survey results do not represent a standard of care established by the British Association for Surgery of the Knee, they reflect current practice preferences of a large proportion of its members. The findings should, however, not be considered a general guideline or recommendation.
